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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an acceleration slip control 
device for four-wheel drive vehicle, capable of preventing the 
shortage of braking torque and sufficiently conducting slip control 
when brake control is carried out for suppressing acceleration slip 
during traveling in a four-wheel drive state. 

SOLUTION: This acceleration slip control device comprises a slip 
controlling means executing brake control at the time of 
acceleration slip. The acceleration is provided with a temperature 
corresponding brake means, which decreases brake control amount 
to one acceleration slip wheel of front and rear wheels having a 
brake temperature exceeding a specified temperature and increases 
brake control amount to the other wheel of the front and rear 
wheels, during performing slip control, and in the four-wheel state, 
and in the case that the brake temperature of one of the front and 
rear wheels exceeds the specified temperature. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An acceleration slip control device provided with an accelerating-slips detection means characterized by 
comprising the following to detect accelerating slips of a wheel, and a slip control means to perform brake control 
which will give braking torque to an accelerating-slips ring if an accelerating-slips detection value becomes more 
than a slip control start threshold. 

A brake temperature estimation means which presumes brake temperature of each ring. 

It is at a driving state detection means to detect whether it is in a four-wheelp-drive state, and the slip control 
execution time, And when it is in a four-wheelp-drive state and one brake temperature of an order ring is over 
specified temperature, decrease the amount of brake control to one accelerating-slips ring of a ring before and after 
brake temperature is over specified temperature, and. A temperature corresponding brake control means which 
carries out brake control to which the amount of brake control to a wheel of another side of an order ring is made 
to increase. 

[Claim 2]In an acceleration slip control device of the four^heel drive car according to claim 1, said temperature 
corresponding brake control means, Are at the slip control execution time, are in a four-wheelp-drive state, and 
brake temperature of a front wheel below with specified temperature. An acceleration slip control device of a four- 
wheel drive car decreasing the amount of brake control of a rear wheel when brake temperature of a rear wheel is 
over specified temperature, and carrying out brake control which adds only a part of the amount of brake control 
which decreased the amount of brake control of a front wheel by the rear wheel side. 

[Claim 3]In an acceleration slip control device of the four-wheel drive car according to claim 2. it is at the slip 
control execution time. And an acceleration slip control device of a four-wheel drive car in which it is in a four- 
wheelp-drive state, and brake temperature of a front wheel is characterized by a thing which carry out brake control 
according to accelerating slips to an order ring, and which was usually established for a brake control means when 
brake temperature of a rear wheel is below specified temperature below in specified temperature. 
[Claim 4]In an acceleration slip control device of the four-wheel drive car according to claim 2 or 3. it is at the slip 
control execution time, And an acceleration slip control device of a four-wheel drive car which is in a four-wheelp- 
drive state, and is characterized by establishing a brake control limit means which will terminate gradually and will be 
returned to the usual braking state if it is during brake control when brake temperature of a front wheel is over 
specified temperature. 

[Claim 5]An acceleration slip control device of a four-wheel drive car. wherein said brake temperature estimation 
means presumes brake temperature according to a value which subtracted heat release from braking calorific value 
in an acceleration slip control device of the four-wheel drive car according to any one of claims 1 to 4. 
[Claim 6]In an acceleration slip control device of the four-wheel drive car according to claim 5, said brake 
temperature estimation means, Based on a brake braking effort, compute a part for a rise in heat by braking 
generation of heat, and a part for temperature descent by heat dissipation approximated by air capacity which 
passes a brake unit is computed. An acceleration slip control device of a four-wheel drive car presuming the 
present brake temperature by adding a part for a rise in heat to temperature last time, and subtracting a part for 
temperature descent from this aggregate value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Thls Invention belongs to the technical field of the acceleration slip control device of the 
four-wheel drive car which performs slip inhibitory control of an accelerating-slips ring in brake control. 
[0002] 

[Description of the Prior Art]Conventionally, as an acceleration slip control device of vehicles, when a driving wheel 
carries out accelerating slips according to the excess of driving torque, it Is giving braking torque with the brake 
equipment of an acceieratlng-slips ring, and the driving torque transmitted from an engine is reduced and what 
controls accelerating slips is known. 
[0003] 

[Problem(s) to be Solved by the Invention]However. it is a case where an acceleration slip control device is applied 
to a four-wheel drive car. When both four accelerating slips are produced in the state of a four-wheel drive in the 
time of low mu road start and acceleration, etc. and brake control is carried out to four flowers, If brake control is 
continued frequently, brake temperature will rise, and there is a possibility of being in a braking torque insufficient 
state because the friction characteristic of the friction material of a brake falls [ a long time or ]. 
[0004]On the other hand, in order to prevent the shortage of braking torque beforehand, there is a proposal to 
provide restriction or to forbid brake control to brake control time. 

[0005] However, when restriction was provided or brake control was forbidden to brake control time, there was a 
problem that slip control which controls accelerating slips could not fully be performed. 

[0006]When brake control Is carried out for accelerating-slips control, there is the purpose of this Invention during a 
run In the four-wheelp-drive state in providing the acceleration slip control device of the four-wheel drive car which 
can fully perform slip control, though the shortage of braking torque is prevented beforehand. 
[0007] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, in an acceleration slip control 
device provided with a slip control means to perform brake control at the time of accelerating slips. In this invention, 
it Is at the slip control execution time. And when It is in a four-wheelp-drlve state and one brake temperature of an 
order ring is over specified temperature, decrease the amount of brake control to one accelerating-slips ring of a 
ring before and after brake temperature is over specified temperature, and. A temperature corresponding brake 
control means which carries out brake control to which the amount of brake control to a wheel of another side of an 
order ring is made to increase was established. 
[0008] 

[Function and Effect of the Inventlon]ln order to decrease the amount of brake control to one accelerating-slips 
ring of a ring before and after brake temperature is over specified temperature when one brake temperature of the 
order ring is over specified temperature if it Is in this invention, the shortage of braking torque of the accelerating- 
slips ring in a brake temperature upward tendency is prevented beforehand. That is. If brake control is continued to 
the accelerating-slips ring in a brake temperature upward tendency with opposite Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne., brake temperature will become an elevated temperature, and there Is a possibility that 
braking torque may fall. However, by decreasing the amount of brake control of the accelerating-slips ring in a brake 
temperature upward tendency, the shortage of braking torque can be prevented because braking calorific value falls. 

[0009]Though the amount of brake control of one accelerating-slips ring is decreased in order to carry out brake 
control to which the amount of brake control to the wheel of another side of a ring before and after brake 
temperature has not reached specified temperature is made to Increase, the slip control which controls accelerating 
slips is fully secured. Namely, since a front wheel and a rear wheel are fastening states In the state of a four-wheel 
drive. By making the amount of brake control increase with the accelerating-slips ring of another side of an order 
ring. If the number of rotations of the axle of order ring another side falls, as a result, the number of rotations of 
order ring one axle will also fall, and when a brake control decrement and a brake control increase of stock are made 
equal, acceleratlng-sllps depressor effect equivalent to the case where brake control is performed to usual can be 
acquired, for example. It Is not asked that the size of fastening force is a fastening state. That is, it Is contained also 
when the driving force distributing to a front wheel and a rear wheel is not equal. 

[0010]As explained above, if it is in this invention, when brake control is carried out for accelerating-slips control, 
though the fall of braking torque is prevented beforehand, slip control can fully be performed during a run in the 
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four-wheelp-drive state. 
[0011] 

[Embodiment of the Invention]Hereafter, the embodiment which realizes the acceleration slip control device of the 
four-wheel drive car of this invention is described based on the 1st example corresponding to claim 1 - claim 6. 
[0012](The 1st example) Composition is explained first Drawing 1 is the concomitant use system chart of VDC, and 
TCS and ABS where the acceleration slip control device of the four-wheel drive car of the 1st example was applied. 
About each system, the outline is explained briefly. 

[001 3]A VDC system (Vehicle Dynamics Control System), It is the vehicle-behavior-control system which made the 
sideslip of the vehicles by which it is generated at the time of the emergency avoidance of the road surface which is 
easy to be slippery during a run, or an obstacle reduce by brake control with four independent flowers, and engine 
output control, and reconciled turnability and braking performance highly, and aimed at improvement in running 
stability. 

[0014]TCS (Traction Control System), When the slip amount of a driving wheel becomes large, it is a system which 
presses down accelerating slips by engine output control (an electronically controlled throttle valve is closed or a 
fuel cut is performed) and brake control (the brake fluid pressure of a rear wheel or an order ring is made to ****). 
[0015]ABS (Anti-Rock Brake System) detects the number of wheel rotations at the time of braking, controls a 
braking effort by electronic control, prevents the lock of four flowers, and raises the stability at the time of quick 
braking, and it is a system which make obstacle avoidance by handle operation easy to carry out. 
[0016]In drawing 1 , 1 an engine and 2 an automatic transmission and 3 A gearbox output shaft, 4 transfer and 5 a 
rear propeller shaft and 6 A rear difFerential, A rear drive shaft and 9 a left rear wheel and 10 a right rear wheel and 
1 1 for 7 and 8 A front propeller shaft, 12 — as for a forward right ring and 17, a front-drive shaft and 15 are [ 4WD 
control unit and 19 ] mode selection switches a front differential, and 13 and 14 4WD actuator and 18 a forward left 
ring and 16. 

[0017]That is. it is a four-wheel drive car of the rear-drive base which uses the right-and-left rear wheels 9 and 10 
as a driving wheel in the state of two-wheel -drive, and distributes driving torque to the right-and-left front wheels 
15 and 16 which are coupled driving wheels by clutch conclusion in the transfer 4. The order wheel drive power 
proportioning-control system is constituted by the 4WD control unit 18 which outputs a control command to the 
4WD actuator 17 by making into input the mode selection switch 19 grade which can perform selection of two - 
wheel-drive mode, four-wheelp-drive mode, and an auto mode. At the time of selection in two-wheel-drive mode, 
driving torque is transmitted only to the right-and-left rear wheels 9 and 10 by release of the clutch in the transfer 
4. At the time of selection in four-wheelp-drive mode, driving torque is transmitted to the right-and-left rear wheels 
9 and 10 and the right-and-left front wheels 15 and 16 in equidistribution by the clutch conclusion without a slide. 
At the time of selection of an auto mode, a driving torque order wheel drive power distribution ratio is controlled by 
the clutch fastening force instructions proportional to order ring rotational speed difference by variable, for example. 

[0018]In drawing 1 , 20 a brake pedal and 21 a master cylinder and 22 A rudder sensor, 23 a yaw rate / horizontal G 
sensor, and 24 a forward left ring rotation sensor and 25 A forward right ring rotation sensor, 26 a left rear wheel 
rotation sensor and 27 a right rear wheel rotation sensor and 28 A pressure sensor, A VDC/TCS/ABS control unit 
and 30 29 An engine control unit. An automatic transmission control unit and 32 31 An electronically controlled 
throttle, 33 — a VDC/TCS/ABS brake actuator and 34 — as for a right rear wheel brake unit and 38, a forward 
right ring brake unit and 36 are [ a VDC-OFF telltale light and 40 ] SLIP telltale lights an ABS alarm lamp and 39 a 
left rear wheel brake unit and 37 a forward left ring brake unit and 35. 

[0019]The sensor signal from said rudder sensor 22, the yaw rate / horizontal G sensor 23, the forward left ring 
rotation sensor 24, the forward right ring rotation sensor 25, the left rear wheel rotation sensor 26, the right rear 
wheel rotation sensor 27, and the pressure sensor 28 is outputted to the VDC/TCS/ABS control unit 29. 
[0020]Said VDC/TCS/ABS control unit 29 inputs the information from a various sensor signal, the engine 1, the 
automatic transmission 2, and the 4WD control unit 18, and distinguishes the run state of vehicles. And the 
operation of target brake fluid pressure required for VDC/TCS/ABS control, the output of a brake actuator driving 
signal, and the operation of targeted engine torque are performed. 

[0021]Said engine control unit 30 performs throttle opening control to the throttle motor of the electronically 
controlled throttle 32. and fuel cut control to the injector of the engine 1 In response to the instructions from the 
VDC/TCS/ABS control unit 29. 

[0022]Said VDC/TCS / ABS actuator 33. Brake operation fluid pressure is generated at the time of a VDC/TCS 
operation, and the brake fluid pressure to the brake units 34, 35, 36. and 37 of each ring is separately adjusted in 
response to the actuator drive signal from the VDC/TCS/ABS control unit 29. 

[0023]As for the brake units 34 and 35 by the side of said front wheel 15 and 16, the large unit is adopted compared 
with the brake units 36 and 37 by the side of said rear wheel 9 and 10. That is. a big braking effort is [ wheel-brake 
unit of vehicles ] usually needed by the front wheels 15 and 16 to the rear wheels 9 and 10 the load movement at 
the time of braking, etc. For this reason, the unit of the rotor / caliper size of the major diameter which can 
demonstrate a big braking effort is adopted, the front-wheel 15 and 16 side is combined, and the unit which is 
excellent in heat dissipation nature, such as a high ventilated disk of heat dissipation nature, so that it can respond 
to high generation of heat by a heavy load Is adopted. On the other hand, since the rear wheel 9 and 10 side has low 
load compared with the front-wheel 15 and 16 side, compared with the front-wheel 15 and 16 side, it Is the rotor / 
caliper size of a byway, or the drum brake is adopted. As a result, when generating the same braking effort as the 
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front-wheel 15 and 16 side, load becomes high and calorific value increases. Since it is inferior in respect of heat 
dissipation nature at the time of drum-brake adoption, although the shortage of braking torque is prevented, it is 
necessary to restrict usable upper limit temperature low. 

[0024]The VDC/TCS/ABS control unit 29, the engine control unit 30. the automatic transmission control unit 31. 
and the rudder sensor 22 of each other are connected by the CAN communication line (multiplex communication 
line). 

[0025]Next, an operation is explained. 

[0026][Accelerating-slips control management] Drawing 2 is a flow chart which shows the flow of the accelerating- 
slips control management performed by the VDC/TCS/ABS control unit 29. and explains each step hereafter. 
[0027]In Step SI, it is judged whether the slip control execution flag is set. That is, the accelerating slips of four 
flowers are detected by calculating a slip ratio, slip ratio, etc. (accelerating-slips detection means), and if this 
accelerating-slips detection value becomes more than the set-up slip control start threshold, a slip control 
execution flag will be set. And if the slip control execution flag is set. it will progress to Step S2. if the slip control 
execution flag is not set. it will progress to RETURN, and it waits until a slip control execution flag is set. 
[0028]In Step S2, slip control (engine control, brake control) is performed (slip control means). That is, based on the 
set of a slip control execution flag, the operation of target brake fluid pressure required for TCS control and the 
operation of targeted engine torque are performed. And it goes through processing of each step mentioned later, 
and brake control is performed with outputting an actuator drive signal to the VDC/TCS/ABS brake actuator 33. On 
the other hand, engine control by throttle opening control or fuel cut control is performed with outputting 
instructions to the engine control unit 30 from the VDC/TCS/ABS control unit 29. 

[0029]Brake temperature presumption of four flowers is carried out in Step S3 (brake temperature estimation 
means). Here, temperature presumption of the brake units 34, 35, 36, and 37 of each ring is presumed with the value 
which deducted a part for the temperature descent by heat dissipation of a running wind from a part for the rise in 
heat by braking generation of heat fundamentally. It mentions later in detail. 

[0030]In step S4. it is Judged whether it is a four-wheelp-drive state (driving state judging means). For example, 
when the information that it is a time of clutch fastening force being outputted is inputted into the 4WD actuator 17 
from the 4WD control unit 18. It judges that it is in a four-wheelp-drive state, and progresses to Step S5, and when 
the information that it is a time of clutch fastening force instructions not being outputted is inputted, it judges that 
it is not in a four-wheelp-drive state, and progresses to Step S7. 

[0031]In Step S5, it is judged [ (whether the front wheel brake upper temperature limit flag is reset) and ] whether 
the brake units 34 and 35 by the side of the front wheel 15 and 16 are below specified temperature. Here, specified 
temperature is set as the critical temperature in which brake control is possible for every kind of brake unit, without 
the shortage of braking torque advancing. And in YES. it progresses to Step S6. and, in NO, progresses to Step S10. 

[0032]In Step S6. it is judged [ (whether the rear wheel brake upper temperature limit flag is reset) and ] whether 
the brake units 36 and 37 by the side of the rear wheel 9 and 10 are below specified temperature. Here, specified 
temperature is set as the critical temperature in which brake control is possible for every kind of brake unit like the 
front-wheel 15 and 16 side, without the shortage of braking torque advancing. And in YES, it progresses to Step SB, 
and. in NO, progresses to step S9. 

[0033]In Step S7, it is judged [ (whether the rear wheel brake upper temperature limit flag is reset) and ] like Step 
S6 whether the brake units 36 and 37 by the side of the rear wheel 9 and 10 are below specified temperature. And 
in YES. it progresses to Step S8. and. in NO, progresses to Step S10. 

[0034]The usual brake control is carried out in Step S8 (usually brake control means). That is, based on the 
operation of target brake fluid pressure required for TCS control, the brake fluid pressure of the brake units 34, 35, 
36. and 37 of each ring is given. 

[0035]In step S9. a part for the brake control of the rear wheels 9 and 10 is added to the front wheels 15 and 16. 
and brake control is carried out (temperature corresponding brake control means). That is. the amount of brake 
control of the rear wheels 9 and 10 is decreased, and brake control which adds only the part of the amount of brake 
control which decreased the amount of brake control of the front wheels 15 and 16 by the rear wheel 9 and 10 side 
is carried out. 

[0036]In Step S 10. if it is during brake control, brake control will be terminated gradually and it will usually be 
considered as a brake (brake control limit means). That is. if it is during the brake control which controls 
accelerating slips, this brake control will be terminated gradually and it will return to the usual braking state. 
[0037][Brake temperature presumption operation] Temperature presumption of the brake units 34, 35, 36. and 37 of 
each ring is presumed with the value which deducted a part for the temperature descent by heat dissipation of a 
running wind from a part for the rise in heat by braking generation of heat fundamentally. That is. the approximate 
expression which asks for estimated temperature is expressed by the following formula, for example. 
Estimated temperature = the last estimated temperature is used for the temperature of temperature last time of (1) 
correction-amount [ last temperature + riseHn-heat / (2) / part-(3) temperature downward part +(4) several- 
kinds ] (1) last time. 

(2) Approximate a part for a rise-in-heat part rise in heat by the following formula. 

{Brake braking effort (pad surface product x pad mux braking hydraulic pressure)) A part for time quadrature (3) 
temperature downward part temperature descent of x {migration length (2pix rotor effective-radius xomega) of a 
rotor and a pad} can be approximated in the air capacity and atmospheric temperature which pass a brake unit 
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Here, air capacity is presumed with the presumed car body speed etc. which are called for in ABS. If atmospheric 
temperature is the vehicles with which it was considered as the fixed value of ordinary temperature, or the outside 
air temperature sensor was attached, it will use a sensor value. When a part for temperature descent is 
approximated using both air capacity and outside air temperature, accuracy improves rather than the case where a 
part for temperature descent is approximated only using air capacity. 

(4) when it resembles the temperature variation amount calculated by a part for a part for a rise in heat, and 
temperature descent which were approximated, and the actual temperature variation amount in the same conditions 
based on the actual measurement on various correction amount real vehicles and a stand and there is gap. ask for a 
part for the amount of gaps as various correction amounts. 

[0038][Brake TCS control action] Are at the slip control execution time and and in the state of a four-wheel drive, 
In the case of a brake control start region, the brake units 34 and 35 by the side of the front wheel 15 and 16 and 
the brake units 36 and 37 by the side of the rear wheel 9 and 10, In [ since brake temperature is below specified 
temperature ] the flow chart of drawing 2 , It becomes flowing [ which progresses to the step SI -> step S2 -> step 
S3 -> step S4-> step S5 -> step S6 -> step 88 ], and brake control of four flowers which controls the usual 
accelerating slips is carried out in Step SB. 

[0039]And when this brake control continues as it is and is performed, it compares with the brake units 36 and 37 
by the side of the rear wheel 9 and 10, In order that the rise of the brake temperature by the side of the front wheel 
15 and 16 as which the large-sized brake units 34 and 35 are adopted may be slow and the brake temperature of 
the brake units 36 and 37 by the side of the rear wheel 9 and 10 may exceed specified temperature previously. In 
the flow chart of drawing 2 . it becomes flowing [ which progresses to step SI -> step S2 -> step S3 -> step S4-> 
step S5 -> step S6 -> step S9 ], In step S9, the amount of brake control of the rear wheels 9 and 10 is decreased, 
and brake control which adds only the part of the amount of brake control which decreased the amount of brake 
control of the front wheels 15 and 16 by the rear wheel 9 and 10 side is carried out. 

[0040]If brake control continues as it is and is performed, in order that the brake temperature by the side of the 
front wheel 15 and 16 as which the large-sized brake units 34 and 35 are adopted may also exceed specified 
temperature. In the flow chart of drawing 2 . become flowing [ which progresses to the step SI -> step S2 -> step 
S3 -> step S4-> step S5 -> step S10 ], and in Step S10. This brake control is terminated gradually and it is 
returned to the usual braking state (state which gives a braking effort only by being based on brakes operation). 
[0041]On the other hand, in being at the slip control execution time and not being in four-wheelp-drlve states, such 
as a rear-drive state. In [ in the flow chart of drawing 2 become flowing / which progresses to the step SI -> step 
S2 -> step S3 -> step S4-> step S7 /, and ] Step S7, It is judged whether the brake temperature of the brake units 
36 and 37 by the side of the rear wheel 9 and 10 is below specifled temperature, and in being below specified 
temperature, When it progresses to Step S8. brake control which controls the usual accelerating slips is carried out 
and it exceeds specifled temperature, it progresses to Step S10. this brake control is terminated gradually, and it is 
returned to the usual braking state. 

[0042][Brake control operation in the rigid four-wheelp-drive state] an order ring in the state of the rigid four-wheel 
drive which is in a direct connection state, a driver — the accelerator pedal 20 — the maximum ******** — (100% 
of an accelerator opening) by things. The driving torque transmitted to four flowers becomes superfluous, and the 
time chart shown in drawing 3 explains an operation in case brake control is performed so that both four flowers 
may fall into an accelerating-slips state and may control these accelerating slips. 

[0043]First. if a slip control execution flag is set at the time of t1 which will be in the accelerating-slips state which 
wheel speed far exceeds to car body speed, and becomes more than the slip control start threshold to which the 
accelerating-slips detection value was set as shown in car body speed and the wheel speed characteristic, the usual 
brake control will be started. Namely, till the point in time of t2 from which the brake temperature of the brake units 
36 and 37 by the side of a rear wheel turns into specifled temperature, supervising the brake temperature 
(estimated temperature) of an order ring, As shown in the brake control fluid pressure characteristic of a front 
wheel (FR) and a rear wheel (RR). the brake control fluid pressure by the same characteristic according to an 
accelerating-slips situation is given to the brake units 34 and 35 by the side of a front wheel, and the brake units 36 
and 37 by the side of a rear wheel. 

[0044]And as shown in the brake temperature characteristic of a front wheel (FR) and a rear wheel (RR). If the 
brake temperature of the brake units 36 and 37 by the side of a rear wheel approaches specifled temperature ahead 
of the front-wheel side and the brake temperature of the brake units 36 and 37 by the side of a rear wheel turns 
into specifled temperature at the time of t2. The brake control fluid pressure to the brake units 36 and 37 by the 
side of a rear wheel is decreased, and the brake control which adds the decrement of this brake control fluid 
pressure to the brake control fluid pressure of the brake units 34 and 35 by the side of a front wheel is started. 
Namely, till the time of being t3 by which a slip control execution flag is reset by accelerator **** operation. To the 
brake units 34 and 35 by the side of a front wheel, as shown in the brake control fluid pressure characteristic of a 
front wheel (FR), The brake control fluid pressure which added only the decrement (hatching portion) by the side of 
a rear wheel is given, and as shown in the brake control fluid pressure characteristic of a rear wheel (RR), the brake 
control fluid pressure by low pressure is given to the brake units 36 and 37 by the side of a rear wheel. 
[0045]As this increase control in front-brake control allocation shows the brake temperature of the brake units 34 
and 35 by the side of a front wheel to FR brake temperature characteristic, rather than increase before in brake 
control fluid pressure, brake temperature rises according to big inclination for a while from the point in time t2 
before the point in time t3. On the other hand, as the brake temperature of the brake units 36 and 37 by the side of 
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a rear wheel is shown in RR brake temperature characteristic, brake temperature falls to from the point in time t2 
before the point in time t3 gradually with temperature downward inclination to the temperature rise gradient before 
reduction of brake control fluid pressure. 

[0046]As mentioned above, even if brake temperature exceeds specified temperature to the brake units 36 and 37 
by the side of the rear wheel which is rising, when brake control is continued as it is, there is a possibility that brake 
temperature may become an elevated temperature and may be in a braking torque insufficient state. However, if the 
brake units 36 and 37 by the side of a rear wheel exceed specified temperature, in order to decrease brake control 
fluid pressure. The shortage of braking torque is beforehand prevented because the amount of [ by heat 
dissipation ] temperature descent exceeds and the brake temperature of the brake units 36 and 37 by the side of a 
rear wheel starts to descend from a part for the rise in heat by braking generation of heat, 

[0047]In order to carry out brake control to which the brake control fluid pressure to the brake units 34 and 35 by 
the side of the front wheel to which brake temperature has not reached specified temperature is made to increase 
simultaneously. Though the brake control fluid pressure of the brake units 36 and 37 by the side of a rear wheel is 
decreased, the slip control which controls accelerating slips is fully secured. Namely, since a front wheel and a rear 
wheel are fastening states in the state of a four-wheel drive, If the number of rotations of a front-wheel side-car 
axis falls by making brake control fluid pressure increase by the front-wheel side, as a result, the number of 
rotations of a rear wheel side-car axis will also fall, and like the 1st example. When the decrement of brake control 
fluid pressure and the increase of stock of brake control fluid pressure are made equal, accelerating-slips depressor 
effect (the brake TCS effect) equivalent to the case where brake control is performed to four flowers can be 
acquired. 

[0048]Since the order ring is a fastening state in the state of a four-wheel drive, even if the rear wheels 9 and 10 
carry out accelerating slips, there is also a view of if brake control may be performed only by the brake units 34 and 
35 by the side of the front wheel which has a margin in calorific capacity from the beginning, but it is not desirable 
by the following reason. As for the brake TCS effect, as for the 1st reason, the direction which gave the brake force 
directly to the accelerating-slips ring is attained efficiently. The 2nd reason will apply a burden to drive systems, 
such as a differential gear, if brake control is performed only by the brake units 34 and 35 by the side of a front 
wheel. 

[0049]Next. an effect is explained. 

[0050](1) When it Is at the slip control execution time, it is in a four-wheelp-drive state and the brake temperature 
of the rear wheel is over specified temperature, brake temperature decreases the brake control fluid pressure to the 
rear wheel exceeding specified temperature, and. Since brake control to which the brake control fluid pressure to a 
front wheel is made to increase was carried out. when brake control is carried out for accelerating-slips control, 
though the shortage of braking torque is prevented beforehand, slip control can fully be performed during a run in 
the four-wheelp-drive state. 

[0051 ](2) Are at the slip control execution time, are In a four-wheelp-drive state, and the brake temperature of the 
front wheels 15 and 16 below with specified temperature. When the brake temperature of the rear wheels 9 and 10 
is over specified temperature, decrease the brake control fluid pressure of the rear wheels 9 and 10, and. That it 
was made to carry out brake control which adds only the part of the brake control fluid pressure which decreased 
the brake control fluid pressure of the front wheels 15 and 16 by the rear wheel 9 and 10 side A sake, In the four- 
wheel drive car which carries the brake units 34 and 35 which have a margin in calorific capacity compared with the 
brake units 36 and 37 by the side of a rear wheel in the front-wheel side, even if it shifts to the brake control of 
temperature correspondence from the usual brake control, the almost equivalent brake TCS effect can be 
demonstrated. 

[0052](3) Are at the slip control execution time, are in a four-wheelp-drive state, and the brake temperature of the 
front wheels 15 and 16 below with specified temperature. When the brake temperature of the rear wheels 9 and 10 
is below specified temperature, that it was made to carry out brake control according to accelerating slips to the 
order rings 15, 16. 9, and 10 A sake. In the brake temperature field in which the shortage of braking torque does not 
pose a problem, the high brake TCS effect can be attained by a brake force being directly given to an accelerating- 
slips ring. 

[0053](4) When it is at the slip control execution time, it is in a four-wheelp-drive state and the brake temperature 
of the front wheels 15 and 16 is over specified temperature. Terminating brake control gradually and having made it 
return to the usual braking state, when it was during brake control A sake, In the four-wheel drive car which carries 
the brake units 34 and 35 which have a margin in calorific capacity in the front-wheel side, the shortage of braking 
torque can be prevented certainly, without affecting a vehicle behavior by brake release rapid at the time of the end 
of brake control. 

[0054](5) Since brake temperature was presumed according to the value which subtracted heat release from braking 
calorific value, the brake temperature which changes with progress of brake operation time can be presumed 
certainly. 

[0055]{6) Based on a brake braking effort, a part for the rise in heat by braking generation of heat is computed, 
Having presumed this brake temperature by computing a part for the temperature descent by the heat dissipation 
approximated by the air capacity which passes a brake unit, adding a part for a rise in heat to temperature last time, 
and subtracting a part for temperature descent from this aggregate value A sake. The brake temperature which 
changes with progress of brake operation time can be presumed with sufficient accuracy. 

[0056](Other examples) although the acceleration slip control device of the four-wheel drive car of this invention 



http://vvvvw4.ipd|jnpitgojp/cgi-bin/tran_web_cgi_eije?atw_u=http%^^ 2008/06/25 



JP.2003-104186.A [DETAILED DESCRIPTION] 



6/6 ^—iy 



has been explained above based on the 1st example, it is not what is restricted to this 1st example about concrete 
composition — a claim — each — unless it deviates from the gist of an claimed invention, change, an addition, etc. 
of a design are permitted. 

[0057]For example, although the 1st example showed the example of application to the four-wheel drive car carrying 
the electronic control 4WD system which can change torque distribution arbitrarily with an order ring, It is applicable 
also to the four-wheel drive car carrying 4WD system of the part time type which switches a two-wheel-drive state 
and a four-wheelp-drive state in ON and OFF. That is, all are contained if it is a system which can realize 4WD 
state of concluding a front wheel axle and a rear wheel axle. 

[0058]When it becomes the brake control continuation operating time (for example, 10 sec) understood that it is 
clearly unusual, it may be made to forbid brake control in the 1st example, although reference is not made even 
about the fail-safe of temperature presumption. In this case, it becomes possible to raise the reliability of a unit. 
[0059]Although the 1st example showed the example of application to the four-wheel drive car which carries the 
brake unit which has a margin in calorific capacity compared with the brake unit by the side of a rear wheel in the 
front-wheel side, an order ring can apply also to the four-wheel drive car which carries the brake unit of the same 
calorific capacity. When the brake temperature by the side of a front wheel reaches specified temperature 
previously, the amount of brake control of the brake unit by the side of a front wheel is decreased, and it may be 
made to increase the amount of brake control of the brake unit by the side of a rear wheel. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]l t is the concomitant use system chart of VDC, and TCS and A6S where the acceleration slip control 
device of the four-wheel drive car of the 1st example was applied. 

[Drawing 2] lt is a flow chart which shows the flow of the accelerating-slips control management performed by the 
VDC/TCS/ABS control unit in the acceleration slip control device of the four-wheel drive car of the 1st example. 
[Drawing 3] It is a time chart which shows a brake control operation in the rigid four-wheel p-drive state in the 
vehicles by which the acceleration slip control device of the four-wheel drive car of the 1st example is carried. 
[Description of Notations] 

1 Engine 

2 Automatic transmission 

3 Gearbox output shaft 

4 Transfer 

5 Rear propeller shaft 

6 Rear differential 

7 and 8 Rear drive shaft 

9 Left rear wheel 

10 Right rear wheel 

1 1 Front propeller shaft 

12 Front differential 

13 and 14 Front-drive shaft 

15 Forward left ring 

16 Forward right ring 

17 4WD actuator 

18 4WD control unit 

19 Mode selection switch 

20 Brake pedal 

21 Master cylinder 

22 Rudder sensor 

23 A yaw rate / horizontal G sensor 

24 Forward left ring rotation sensor 

25 Forward right ring rotation sensor 

26 Left rear wheel rotation sensor 

27 Right rear wheel rotation sensor 

28 Pressure sensor 

29 VDC/TCS/ABS control unit 

30 Engine control unit 

31 Automatic transmission control unit 

32 Electronically controlled throttle 

33 VDC/TCS/ABS brake actuator 

34 Forward left ring brake unit 

35 Forward right ring brake unit 

36 Left rear wheel brake unit 

37 Right rear wheel brake unit 

38 ABS alarm lamp 

39 VDC-OFF telltale light 

40 SLIP telltale light 



[Translation done.] 
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re»I*tffi^»4$lKi!ittJi|-C/iV>«^fCI4, Bl2W7n 

y-y-fS, 3^7.7- yzf ^ A-^T-y- y-f ^ 7 t iltf giEix 
t^ft), XTS/^S 7^CtJ^^-C, ^ii9. 1 0^l!l<oy^ 
-df:x::l5, h 3 6. 3 7Wy^^-drfia;!|SaSiBatJlT 

SI 0-^iS^, ^^icrco^u-dfjijfflitr^l'T^-a:, ii 
[0 04 2] [y v^y K4^^ib4^?te-ero:/w-=^©J^ 
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[0 0 4 3] ST. mi^m • v.mM^m^7f;-ri: 5 c:. 

^^ULfiiib. ^HflilWy^U-^^^s/ h 3 6. 3 7 10 

m(ryyi^-^=^=^y h 3 4, 3 5 t. mmmo-fu-^ 

^.^yhSe, 3 7|w|4, (FR) (RR) 

fttJS Cfcl^ Ci^ttJc J; 5 ^ U-^mmmBHi^ii^- $ 

s. 

[004 4] ^LX. Sd^ (FR) (RR) O:/ 

Oy^W-^a-^-y h 3 6, 3 7royu-drfig/6SSSf£ 

6. 3 7(D^u~^m.&tm^mm^ti:?)i:. mmmo 

:Jr^n.;/h3 4, 3 5 U— :3r*J^jK)E(-±«*-f S 

^ff J; y y -yummny y^r^v-^yh^ti^tz 
H(j<i (FR) (o^\y-^mmmm^m^7^-r^^ 

S/h 3 6. 3 7{C|1. (RR) (DzfU-^^^mUB 

[0 0 4 5] z(D7ayh:/i^-^mmw.^mMm'm^ 

i.*) . titli^m<r)yU'-^3.=iy h3 4, 3 5(D:/U-dr 
iaSli. FR:/w-df?fi|S#tt(c^1-J; NF^a2^^ 

J; !9 1±'> L;*c ^ ^iSJc J; t) y =3f-fig^5±# LT 
<o ^tlflJ»:?'i'-^3.=;.;/ h 3 6. 3 7o:/u 
-^?&Sl±. RR-yu-^U&mm^7r:-r^0iz. Bt,^ 40 
t27l>f)NF^,t3ST-wrBl(c4oV^T, >^U-^Si]^?^l±Wjg 

[0 0 4 6] ±fe(Oj;^|c. yu'-:^fiB^/!iS±#M[fi]l:: 
*)5^^(l!|ro:/U-dr^::iS/ h 3 6. 3 7{;:*fL. 
iaS SrS ;?:r t ^<D* * y i'-:^f *JffliSr^i^1--5 1 u 

-*)Bg^sKiaic/if?, mm h/i^^'^s^^t^ir/i^rt^j? 
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Tn'7^Ai±^'o. '^mm<r)yu~^^=.-yV3 6, 37 

[0 0 4 7] I^I^IC, 7'L'-dffiS3iSjS^?fiaf^»L-C 
\^^^£\'^WMM(r)y\^—^3.:^'y h 3 4, 3 5-^(D:fU— 

'^^m<Dyu-^=>i:^yh 3 6, 3 7»^^-d^^Jffll?S^ 

-**iJfflf^ffiSrtiiP$-fr5 r t ic J; , Hfiifi|{|J<:fili©[H] 

ij^lcii. 4«|lcyw-:3rffl!«^fir5»^tl5]^roApig 

[004 8] t£i3. 4 *IS«i<^IST-l4mrt«i;4SiS5^4^1i 

T'foS(OT\ ^^9, 1 0;65iDjI;^ y LT 

h 3 4. 3 5fclt-C*:/W'-=3f^JiI?rtToT'b^V^O-C 

dtziixy u~^mm^rf 0 -{ yri^yz^^^^^r 

[0 0 4 9] 

[0 0 5 0] (1) :^]) -yymm^n^x^ t^-D^ 4mm 

o:iti''X't^. 

[0 0 5 1] (2) yyum^n^x'. A»o, 4mm 

?aSj^JlTT% m^9. 1 Oo:/L— ^iag^5S^?aS?r 

Sx.Tl^5a-g-. m^9, 1 OtDy'U-drfllJiaifSE^j^ 

'>$-fr6i:*lc, Hft^l 5, 1 6cd:/i— ^$iJWig?)±5r 
«®9i 1 ofl!|-e«S'>$-frfcyu-w#SSffi«5)-ffit 

#{glJW >^ l^- 5/ h 3 6 . 3 7 iZit-<m^tiC^^ 

(n>iyi>yi^~^^~yV3 4, 3 5 Srsfl^filJlr^fJ Lfc 

<r>-fv-^Um^Wn\^xiimtm^(r>yv'-^TCS 

[0 0 5 2] (3) yyummnmx\ *>o, 4^^ 
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Tro^-^, HU^ft 1 5 , 16, 9, \Q\z.n\^XWM.^ 
* , $iJtb h /I- ^ ^J£*spp^H t lb /iv L'- ^ffiflffli^ 

[0 0 5 3] (4) 5'7°$iJ^llffa#T% ;5>o, 4^ig 
«)^^-C% ;«i^o. Bif^ 1 5 , 1 eroyi^-dfJfiSjJS^S 10 

[0054] (5) vsmmmi)^ h^m^^^w. is^ttJ-fS 

[0 0 5 5] (6) yu'-**iJ»;^J-*':Jv^-c«iJtb^fHc 
sac: i 9 fifla^ixsmi^J; 5iaa[TI^^^»m L. 

[0 0 5 6] (teroHifeW iji±, *^0^w4«fe|gtb<: 
oJDjS;^ y 1 ^Jg^^lcS^J^rSiBJ LT 30 

[00 5 7] m 1 ^iSWT'li, ml^ii-C' h/i-^' 

^ffiicJ-ISM-e ^ 5 «^ SiJP 4 WD ->x^7^ A Sr^« 

Lfc4^|gKi*'-(D®ffl0-!l^.T%Lfc;4S. 2^|g»j4»t^i 

4 WD->;^T A^^® L/d 4 $Hg|||<-v 
[0 0 5 8] ^ 1 UlitfijT'li. i^mm^o^y 

t*:>;l>S:/U'-=3f|IJ®JSJt{tlj|8#rB^ (fiajil4\ l Ose 

[00 5 9] ^1 mmmxit. m^iMw^u-^i- ^ 
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1 :^yV'y 

3 ^mmmm 

4 h7i^;^7T — 

5 y T7°n^7->-r7 h 

6 y Tx-f 7r ^> v'^r/^ 
7, 8 yr K^-Y:?''^-^^ h 

9 fc^ite 

I 0 

II 7ny h7'D'<7i^-ir7 h 
12 7n V hr'-f 7t 

13. 14 yoi^h h'y^-:/-y-yy h 

1 5 ^Efluli 

1 6 *M<i 

1 7 4WDT^''?'3.3i— 

18 4WD3> h a— /U^-ny h 

19 ^-Km^^'Ts'^ 

2 0 yu—^^^/i' 

2 1 v;;^^-->y 

2 2 ktn-ty-v- 

2 3 h/^G-feyy- 
2 5 *Hfi®|s]iE-fe>-y- 
2 6 fc^^|s]e-fe:/^^ 
2 7 

2 8 ^ti-^y-^ 

2 9 VDC/TC S/AB S = > h o— h 

3 0 3Ly-J-y:iyYx3—jV=i-:=--yh 

3 1 ii!l$ii«='VKi3-/P^=y h 

3 2 fl;T-$ir#^n -> h/l- 

3 3 VDC/TCS/AB S7'W-=^r7'^^^:ii— ^' 

3 4 tWil:/L'-^^-S' h 
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3 5 *Bfj||:/t--^^^'y H 

3 6 tEm^':fU-^::^^^y h 

3 7 :^'^my^^-^=^^y V 



(8) #M 2003-104186 

14 

* 3 8 AB SS^^iT 

3 9 VDC-OF F^Tj^tt* 
* 4 0 SLIP^^iT 



[gill 



,30 



ECCSC/U 



I 



j1 



,22 



AyTC/U 

HZ 



16 



35 
25 



QQQO 



32 



oooo 



21 20 



_ mUmii I 1— 




17 



-18 



VDC/rCS/ABSC/U 



4WDC/U 
I 



_Nl9 



7f y-3.x-* 



24 



P^JT"^3^ r-- 



c 



36 



[0 2] 
C gfART ) 



SI 



S2 




[yIs 

— 



YES 



.S8 



^S9 



C RETURN ") 



(9) 



#M 2003-104186 



[Iil3l 



mmm 




100 



VDCATCSWfflttfS 
ON 
OFF 



z 



FR 




^U-^'iUtCttSaft : FR) 



yu-Arfmms. rr 



Z 




OFFl 



ON 



OFFJ 

FR:/u-+a«jiiWH79^ 



OFF 



tl t2 t3 



